A clinical and genetic survey of all known cases of myotonic dystrophy presenting in early childhood in mainland Britain has been carried out from which 70 patients have been identified in whom onset appeared to be from the time of birth. The basis of the survey has been described in the preceding paper, and the clinical features in infancy and in the antenatal period have been discussed. This paper analyses the family data recorded as part of the study, with particular reference to the hypothesis that the congenital form of myotonic dystrophy may result from the interaction of an abnormal gene and a maternal intrauterine factor.
Method
Information was collected on all available relatives living and deceased, as well as on stillbirths and abortions. A particular effort was made to examine sibs and parents of affected individuals, whether or not known to be affected, and also the grandparental generation, when available. Pedigrees of the families are given in Fig. 1-3 ; the numbering of families and individuals corresponds to that in the text and tables of this and the preceding paper. Only those individuals with the congenital form are given a case number.
Results
Sibs. ,7 propositus.
no means complete. The relatively young age of most apparently unaffected sibs leaves unanswered the question as to the proportion of these that might ultimately develop milder manifestations of the disease, though previous studies (Harper, 1973; Bundey, 1974) sponding age for the unaffected fathers. Neither the secretor and Lutheran blood group loci (Mohr, differs significantly from that of the normal popula-1954 popula- , Renwick et al., 1971 . tion, data being taken for live legitimate births in The inheritance of the congenital form contrasts England and Wales for the year 1965, the median sharply with this orthodox Mendelian situation. year of birth for patients in this series (Registrar The tendency for the mother to be the affected General, 1967) . parent was noted in the original description of The distribution of birth rank of affected cases is myotonic dystrophy in infancy by Vanier (1960) , shown in Table VII . Comparison with the general and subsequent case reports have provided further population shows no significant differences, whether evidence, though often containing cases with conpropositi alone, or all congenital cases are considered genital onset along with others showing onset in (Table VIII) .
later childhood. Previous genetic studies of myotonic dystrophy congenital onset of the diseases was likely. Details (Bell, 1948; Thomasen, 1948; Klein, 1958) have are given in Table X . Two larger, and partially clearly shown autosomal dominant inheritance, and overlapping series, combined in Table IX (Harper these surveys, dealing principally with the disease and Dyken and Harper, 1973) show in adult life, have not shown any distortion from the similar results. expected equality of sex ratio in the parental genera-
The results of the present study, taken in contion. The locus for myotonic dystrophy has been junction with )revious reports, leave no doubt that found to be on the same chromosome as those for the inheritance of congenital myotonic dystrophy is (3) The deficiency of affected fathers, though striking, is not absolute, and it is of interest to examine more closely those cases in which the father is reported to be the affected parent. In the present series evidence of congenital onset in the only paternally transmitted case was tenuous; the case of , also included in the fuller study of Dyken and Harper (1973) The severity of the affected parent was found to be mild in most families of the present series (Table V) . Though some mothers had minor symptoms of myotonia for many years, over one-half had sought no medical attention up to the time of birth of their severely affected child. The features of myotonic dystrophy in the parents were not notably different from the typical picture of the disease in adult life, with myotonia universally present, along with varying degrees of muscle weakness and wasting in the characteristic distribution; the clinical picture was in marked contrast to that in the affected children, where hypotonia was prominent and myotonia rarely evident till later childhood. Likewise the affected Calderon (1966) Pruzanski (1966) Gordon and Hilson (1967) Verger, Guillard, and Eschapasse (1967) Watters and Williams (1967) Giovanucci, Calabri, and Paoli ( grandparents and sibs of the parents showed features of the adult form, with the exception of one brother with congenital onset (Case 17) whose mildly affected sister herself had a congenitally affected child. Data on fertility of affected sibs in the present study are two few to permit detailed analysis, but Table IV shows that there is no obvious deficiency or mortality of males in the parental generation. The equality of sex ratio in the grandparental generation (Table III) is also against the existence of a separate genetic type of myotonic dystrophy producing differential fertility between the sexes.
The results of the present study thus provide no support for the existence of genetic heterogeneity in myotonic dystrophy and argue strongly against that being the cause of the congenital form.
X-linked inheritance is ruled out by the approximately equal sex ratio of the congenitally affected children, nor would an X-linked or autosomal modifying gene explain the situation. Thus, the only satisfactory explanation of the observed facts remains the original hypothesis of a maternal environmental factor acting on the genetically predisposed individual.
Two further findings must be considered: the existence of a significant proportion of apparently normal sibs of congenitally affected patients, and the occurrence in the sibships of cases without clear congenital onset. If the proposed maternal factor acts only on the individual carrying the gene for myotonic dystrophy, half of the sibs would be expected to be normal. The observed proportion of affected sibs is less than half, though the exact figure is subject to error due to the considerable number of neonatal deaths, a proportion of which may have been affected. From the data in Table I Direct transplacental effects of phenylalanine are thought to produce the damage seen in offspring of phenylketonuric mothers, while in the mouse a similar situation is seen for histidinaemia (Kacser, Bulfield, and Wallace, 1973; Bulfield and Kacser, 1974) . The fetal-maternal interaction of Rhesus and ABO haemolytic disease of the newbom has an immunological basis, while a maternally transmitted infective agent, interacting with specific genotypes, is responsible for scrapie in sheep and mice (Dickinson and Meikle, 1971; Dickinson, Stamp, and Renwick, 1974) . The 'killer' factors of Paramecium and yeasts, which also require the action of a nuclear gene, appear to be RNA viruses (Bevan, Herring, and Mitchell, 1973) . Into which of these categories the maternal factor identified in congenital myotonic dystrophy will fall is unknown, and investigation is hindered by our ignorance of the basic biochemical defect in myotonic dystrophy as a whole. The existence of similar maternal factors in other human and nonhuman disorders makes it likely that maternal-fetal interactions play a larger role in genetic disease than has hitherto been realized.
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